The faecal flora of a baby receiving a modern infant formula is substantially different from that of a breast fed baby. This difference is a little less when whey based formulas are used. The addition of bovine lactoferrin has no effect and there is some evidence that the presence of added iron in a formula moved the faecal flora further away from that of a breast fed baby.
In previous studies in this series we have shown that (1) despite extensive modification of cows' milk when manufacturing an infant formula to render its composition closer to that of human milk the faecal flora of the bottle fed baby remained substantially different from that of the breast fed baby, in particular an increased colonisation by bifidobacteria in breast fed babies.' (2) Whey based formulas, rather than casein predominant ones, result in a faecal flora a little closer to the breast fed baby.2 (3) The addition of bovine lactoferrin to an infant formula did not move the faecal flora in the direction of breast milk and there was some evidence that the presence of added iron in a formula moved the faecal flora away from a breast milk flora. 3 The iron content of breast milk is very low (O 7-1 5 mg/i) yet the breast fed infant is able to absorb that iron very efficiently. Iron is not absorbed as well from an infant formula derived from cows' milk, although adapted to mimic breast milk as much as possible. 4 The reduced bioavailability of iron from infant formulas has encouraged the addition of iron to a formula (5 0-7 0 mg/i) at a much higher level than in breast milk. All of the infant formulas available in Britain and most of those available world wide are fortified with iron. This study examines the effect of the removal of iron from both casein and whey predominant formulas upon the faecal flora of infants at 14 days and at 7, 11, and 15 weeks of age.
Subjects and methods

DIET AND BABIES
Mothers from one postnatal ward who had delivered vaginally a baby at term weighing more than 2500 g and who had definitely decided to bottle feed were invited to take part in the study. If they agreed and gave written consent their babies were allocated to receive either a predominantly casein or whey formula neither of which contained added iron. The study was carried out over a 10 month period from January to October 1989. The type of formula allocated to each new baby recruited to the study changed at the beginning of each month. Babies recruited in the first month were allocated the casein formula and those recruited the next month were allocated the whey formula and so on. Once allocated to a particular formula a baby continued to receive that one throughout the 15 weeks that it took part in the study. A number dropped out or were withdrawn before the full 15 weeks were completed, mostly because of the introduction of weaning foods. The results of babies in this study are compared with those obtained from babies who had been delivered in the same delivery suite and cared for on the same postnatal ward but who were fed normal iron fortified whey or casein predominant formula.2 Details of the four groups are shown in table 1. The use of historical controls is not ideal but there are problems of logistics and expense in repeating the same study.
The composition of the formulas used in this and the previous study are shown in table 2. The whey predominant formulas were Gold Cap SMA (Wyeth) with added iron or without iron and the casein predominant formulas were White Cap SMA (Wyeth) again with added iron or without iron. The iron content of the nonfortified formulas was similar to that of breast Diet andfaecalflora in the nezvborn: iron No of babies  33  29  29  24  Sex  Male  15  20  12  7  Female  18  9  17  17  Race  White  32  29  26  21  Asian  0  0  1 (11) (d) Babies had higher counts of bacteroides at 7 weeks (whey without iron compared with casein with iron, p=0-02, table 3).
iron Differences between casein and whey formulas A whey formula was associated with:
(a) More babies colonised with bifidobacteria at day 14 (73% fed whey formulas compared with 51% fed casein formulas, p<0-05, fig 1) .
(b) Higher counts of bifidobacteria at day 14 (p=0003, fig 1) .
(c) Fewer babies colonised with clostridia at 15 weeks (38% compared with 73%, p<OOS, table 5).
Changes with time The effect of time upon the faecal flora in each baby was analysed using the Wilcoxon test. No changes were found in any of the babies fed either of the casein formulas or the whey with iron formula.
More babies fed whey without iron acquired E coli throughout the study: but the counts fell from day 14 to week 15 tified (p=0-018). The counts of enterococci in D1.
these babies fell (p=0021) throughout the lann-same period and fewer babies fed whey without iron had clostridia in their faeces at the end of the study (p=0007).
(2) PATTERNS OF DOMINANCE There was no significant difference in the patterns of dominance in the faeces at day 14 (fig 2) . At week 15 more babies on whey with iron (44%) had a dominance of enterococci than babies on whey without iron (5%) (p<005). The clinical significance of these microbiological effects of iron is unclear. Although definite, they were small, with a whey based formula without iron resulting in a faecal flora very distant from a breast fed baby. Does it matter what organisms a baby has in his bowel so long as they are not invasive? If the aim of an infant formula is to mimic not only the composition of breast milk but also its physiological effects, for example, on growth, biochemistry, faecal flora, etc, then the omission of added iron, particularly from a whey formula, gives a faecal flora closer to breast milk in that staphylococci are encouraged and clostridia and enterococci are discouraged. There may be an argument therefore to use a 'starting' formula which is not fortified with iron during the early months of life probably to be followed in later infancy by one containing iron as iron stores are depleted.
The haematology results are impossible to interpret completely as we did not have comparable values for babies receiving breast milk. However they at least raise some caution before advocating widespread use of non-iron fortified formulas especially after the first month of life. Clearly more extensive empirical trials are necessary to determine the exact use of unfortified formulas in the first few months of life.
